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April 19, 1904 CRITIEAL {TEMS LIST FAGE 1
CIL ITEM : F200-AV-03 71 PREFARED
FMEA COOE t E200-AY B} ARPROVED
COMPONENT ¢ PROGELLANT VALVE ACTUATOR FAFLSAFE SERVDSWITCH COWINQL P} DATE
PART MUMBER !t RE1&F3 101 REVIGION/CHLEGE
SYSTEMSSUBSYSTEM : CONTNOLLER/F200- XY 1) EFFECTIVITY
FALLUNE MCGE : FAILURE TG MAINTAIN SERVOSWITCH [OIL DE-ENEWGIZED WHILE [N HYDRAULIC LOCKIP 123 HAIARD REFEREMCE
13+ Creo #
FHASE ! FAILURE DESCRIPFTOM/EFFECT
L] [FAILURE 7O MAINTAIN OME SERVOSWITCH DRIVER DE-ENERGIZED IN BOTN [E CNAMWELS RESULTS I A MCF INDLCATION AND PWEUMATIC
4-2 |SMUMMOUN VEA PONER OOMN MATRIX, MISSTON AAORT.

G5 - o

!
MEDUMDANCY SCREENS; CONTROLLER STSTEM: LIKE REDUNDANCY

[A: PASS. AEDUMOANT HARDWMREE TTEMS ANE CAPABLE UF CHECKOUT OURING ADRMAL ERCIND TURKARDUMD .
B: PASS, LOSS aF A REDUNDANT HARDMMIE ITEM [$ DETECTAHLE DLURTNG FLIGHT.
C: PASE, LOSE OF NECLUNDANT HAMDWARE [TEMS COULD WOT RESULT FAOM A SIMGLE CREDIELE EWENT,
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CRITICAL ITEMS LIST PAGE 2

L R e R I T T T T I A

F2D0- AV-03 | DESLGN

JALL CAUSES: QUTPUT ELECTRDMICS: ON-DFF WALVE DRIVER FAILURE, FALSE COMMAND PROCESSED 10 DRIVER (1}

|

|DUAL REDUMGANT BERVGSWITCH DRIVERS ARE PROVIDED FOR EACH PROFELLAN] YALYE {1). & FAILLAE IN EITHER CONTNCLLER CHANNEL ,
JRESULTING TH INABILITY TO MAINFAIN THE SEAVDSWITCH GE-EMERCIZED, NESULTS IN PAELMATIC SHUNDOWMN YIA PONER DDWH MATRLX
[¢2). THE COMTROLEER (HITH SOFTURRE) [S COMFIGURED TO DETECT AMD AESPOMD PROPEALY TO OUT OF QUALIELCATION LINET
[FAILUMES, THPLEMEWT THE AFFROFRINTE REDUNDAMCY MAMASEMENT RESPONSE, AND COMMAND & SAFE EMGINE STATE WHEN {DMTROLLER
{REDUNDANCY 15 LOST (2}. HOMEVEN, TNE CONTRULLER (WITH SOFTWARE) 15 NOT CAPANLE OF DETECTING OR RESFOMDENE TO A FALLURE

WHICH RESULYS IR THE LIMETS BEING MOMITORED FALLING WITKIK ENGIME REEDLIWE LIMETS OH MITHIN NOAMAL ENGIME OPERAT ING
COHOLTIONS (2).

IELE':I'HDL, MECHAM[CAL, ANO ELECTROMECHANTICAL FARTS FOR THE CIRCUITS INVOLYED 1M THIS FUNCT IOM HAVWE BEEN SELECFEC fROM
|‘I|IE CLASS § DR EQUIVALENE APPROVEDR PAAVES EELECTION LIET (1), DUNLITY ASSURAMCE AHD SCREENING RECUREMENTS FOR HIGH
[RELIARILITY WICROCIRCUITS €23, AMD THE SPECTFICATION [OMTRCL ORAMING FOR MICROCIECULTS, MOMOLITNIC SLLICDN, MWD
TRANGISTOR-TRAMSISTON LOGED {TPL} FAMILY OF DEVICES (3). PRIOR TO ENSTALLATION DN THE CARD ASSEMELEES, COMPONENTS ARE
SUBJECTED 10 A SURN-TH PERIDD WHERE FPARTSE ARE EMERCIEED AT TEPPERATUNES I EXCESE OF WORMAL COMTROALER OFERATING
ENYERDBMENT, AUT LESS THAR COMPOMENT MAXTMUM SPECIFIED OPERATIMG EMVIRONMEMI, TO SCREEM FOR INFANT MORTALITY (£). In
MIDETION TOD THESE REOUIREMEMTS, ALL COMPOMENTS ARE QERATEC FROM THE MAXIMUN RATING AT OPERATING EXTREMES {5].
CLEANLIMESS AMO ALL PROCESSES USED DURIME MANUFACTURE ARE CONTROLLED AY SPECIFICATION REGUIREMENTS [53.

THE CONTROLLER DESIGN MEETS ALL CEI FAIL-CPERATE!FAILSAFE REQUEREMENTS FOR THIS FAILURE MODE [1). REDUNDAWT COWTROLLER
|CHANMEL FUMCTIONS ARE PHYSICALLY SEPARATED WITHEM THE COMTROLLEN AOUSIHG (2}, CIRCLIITE ARE DESIGNED PO PREVEWT
|BMIDGING (2), ALL EEE PANPE ARE REQUINED 1O HAYE CUMFORMAL COATING, AMD IRTERWAL WIRIKG |5 [MSULATED TO PREVEWT SHOWT
CIRCUITS FROM COMOUCT IVE COHTAMIWAT(OM «3). ALL ELECTRICAL COMPOMENTS ARE COWTAIMED WITHIM THE CASE STAUCTURE WHMIECH IS
PRESSIMNZED METN A POSITIVE PRESSURE IMERT 4AS BACKFEILL TO PREVEMT COMTAMINATION £2). WHERE APPLICABLE, ELECTROMAGMETIL
INTERFERENCE SHIELDENG IS PROVIDED ANO CIRCUIT ENTERCONMECTS uSE THISTED #APR WIRING €23, ALL CIRCUIT CARDS ARE KEYED
FO THEIR BESPECTIVE COMNECTION LOCATIONS TO PRECLUDE IMPROPER TASTMLLATION ¢Z). MANP CLAMPS ARE UTILIZED T PAECLUDE
VEBRATION TNMDUCED CARD FAELLRES (2). DESISM OF CIRCUET CARDS AND DEVERMLMATION OF COFFER PATH TRALE SPACING, WEIGHT,
AuD WIDTH 15 CONTROLLED 8Y SPECIFICATION [2). EACH UNIT (PRODUCTION AMD AECYCLE) 15 REQUIRED TO PaSS A FuMCTLOWAL
ACCEPTANCE TEST UMDER ENWINDMMERTAL COMDITIONS BETOMO THOSE SEEN DURIMG MORMAL FIELD OFERATION WLYHOUT DEGRADATION OF
NARDUARE LIFE EXFPECTANCY [2}. A WORST CASE CIRCUIT ANALYSIS WAS PERFORMED TO VERIFY NOMIMAL ORERATION AT SPECLFICATLON
|LINITS €4). MM AMALYS[S WAT PERFORNED BY NOMETWELL T ASSURE MO SINGLE POINT COMPDMEMT FAILURES ARE LNHERENT 'O THE
EONTROLLER DESIEN (%),
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3.2.3:
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April 19, 1996 CRITICAL ITEMS LI51 PAGE 3
|CIL ITEN: F200-A¥-0%} DES 1GN | OOCUMEMT BEF. |
DES IGH GAMLIFICATION TESTING OF THE COM{NCLLEN ASSEMBLY HAS BEEN PERFORMED INMCLUGIME: FAULT INSERTIDN TESTING (1), [t1y TREOTS2A2
ASSEMHLY THERMAL CYLLING {23, CASE AMD ASSEMDLY YIGRATION TESTING (3}, ELECTROMAGHETIC INTERFENENCE AMD SUSCEPTIRILITY |  TRBAOAOZ0Z
TESTING {6}, ACOUSTICAL MDISE TESTIMG (5), CASE ULTIMATE PRESSURE TESTING (B), AND ASSEMALY HNEAX OFEM [NSPECTION (Th. | TRS4DB8253
|  TRIMOBAZSP
|t2} TRY4DANIDE
| TR DRO2OT
| (3} TRMOBOE
| T34 080204 ]
| | | TRELOAPES |
[ | [cé) TRELOBOZDS
I | |t5] TR40B0210
| | Jte1 TRIs0BS0Y
| | [ t73, TR OB5L22 I
1 I
I [ I
I | I
JEIL ITEM: F200-A¥-03 | IHEPECTIOM AMD TEST !
e e e e e e e e e s e EE e AT S Do o o e e A isasifemaseiemsaeeaTarasaisserosairerrareseemaassseeemoomnoooomoomo oo
| POSSIBLE CAUSES | SIGMIFICANT CRARACTERISTICS | INSPECTIONCS )/ TEST (5] | OOCUMENT REF. |
_.___._____..__.._.___+__._____________.._..;....-..-..-..{.-.-.--.-..-..-.-—---.-—--____._.______________..____._______...._......;-..-..--..-..--...-.-.........-.....;.....-..-...,._,_.__.._._a
|ALL CASSES: REY4PE - COMTROLLER RE1473
I -
| ASSEMBLY [MTECRITY CLEAHLIKESS REGUIREMENTS ARE VERIFLED PER SPECIFICATLOW DUN MG MANUFACTUR ING OF THE AC144%
| CORTROLLER ASSEMBLY.
i
| EMYIRCMMENT CONTROLS (TEMFERATURE, WUMIDITY) ARE EMFORCED QURING ASSEMBLY AND TESTIMG FER |DBHGBSTTAN
| SPECIFECATION REQUTREHEW!S,
I - |
' TO PREVENT COMPIMENT DAMAGE, STATIC ELECTRICAL D15CHARGE POTENTIAL 15 CONTROLLED DURNING GEHGAIFTNT
MANUFACTURING FER: SPECLFICATION REQIIRENEMTS. I
|[MATERIAL THTECRITY MATERIAL INTEGRITY 15 VERIFIED PER SPECIFICATION REQUIREMENTE. |rE Y59 i
| f I

64



Mpril 19, 1998 CRYTICAL ITEMS LI&T PAGE &
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[cIL 1TEM: F209-Av-D3 | INSPECT IOM AND TEST
.-...-.-..--.-.-----.------4_....._..-.-...-...-----.-..-...----------------------.--.-_;________.___—-------.-----;.--_____...........................-----.--____,........-..___._..._,......___,__ I
| POSSIMLE CMISES | SICNIFICAN] CHARACTERISTICS | INSPECT [ON{S)/ TEST{5) | DOCUMENT REF. !
_........__________..,.......-....-......‘_..___;___,._,.....,..'....................--_-------.............-.-...---.u____......-.....-..d______________-..-....---.-....____+___----.-.-.-...______...____,,
| | |PROTECTIVE FIMISHES AND WATERIAL SELECTIDN YO PAEVENT DETRIMEATAL EFFECTS FROM RC1403
| ENVIRONMENTAL ENFUSURE, $TNESS CORROSIDW, AMP ELECTROLTTIC CORROSION ARE VERIFLED PER HSFC- SPEC-250
| SPECIFICATION RECKIIREREMTS. [
I |
| FLAMMABILITY REQUIRENENTS ARE VEAIFIED PER SPECIFICATION REQUIREMENTS. RC1593
| '
| INTEGRITY OF ELECIAONICE THE FOLLCWING PROCESEES ARE WERTFIED PER SPECIFTCATEON CURING MAMUFACTURING OF THE CARD I
l ASSEMALIES:
‘ I
| - COMSTRUCTIOM OF PRINYEC CIRCULT BOARDS. |fL100D%
- INETALLATION OF TERMINALS. RL100DF
= PLASTICS AND ELASTOMERS FOR ELECTRUMIC ENCAPSUCATION. RL1DOOS
- SOLPEREP ELECTRICAL COMMECTIOMS. RL1POO9
= POST-SOLDERING [MSPECTION FREE OF SPLATIER AP COMTAMINATOW. -|RL10009
- ELECTRICAL EDHOTHE, RC14¥3
i * DOMPOMEMT LEAD AMD |WTERCONMECTLON MATERIAL SELECTION, _ asmn3P2s
i | = FREE OF COMTAHINATION AFTER COMFORMAL CDATING. RC1495
I I
|WELD EMTEGRETY ALL WELDS ARE WERIFIED TO ORAMLMG AND SPECIFICATION REGLIREMENTS. RL1DOTF
I :
| _|PRE-CLOSEOUT TESTING AMD |THE FOLLINTHG TESTS ARE PERFORNED AT TWE CARDSCOMPIMENT LEVEL DURTHG MANUFACTUNIMNG: .
| INsPECTION | '
| - PARTICAL INPALT WOISE DETECT (O (PIND) TEST Ok HYBRID MICROCIRCUITS AND CAVITY TYPE FRGEPTTA
;| DEVICES. |
| - LLTRASOMIC 5CAM TEST FOR DELAMINATIDN CERAMIC DM CARACITORS (CKNDS AND CEMOS). DSHGERTTAY
| { - BURA-IN FERIGP FOR ELECTRICAL PARTS, a5H0xeE
| - IMSULATIDH RES|STAMCE AND COMTINUITY TEST. - |osHcaRTTAL
I - DIELECTRIC WITHSTANDING VOLTAGE . |OSHEBRTFA
| - FUNCTIOMAL FEST. _ _ |DSHERETIAT
| = X-AAY OF COMTROLLER INTEANAL CABLES AND WIRES. ' |OSHGRF TR
I I I




April 19, Yoo CRITICAL ITEMS LISI FAGE %
|CIL 17EN;: F2OQ-Av-01 | INSPECTION AMD TEST - I
| POSSIELE CAUSES | SICNIFICANT CHARACTERISTICS | [MSPECT [OH{5)/TEST(S) | DOCUMENT REF, }|
.--——---.--------_a__--fl...-......---.-.-.a---------.-----a..q.___,............;.._____..................._____.____...__________...............____,........_____..___...._*____,___________‘ [
THE FOLLIWING INSFECTICNS ARE PERFORMED ON THE CONFLETED ASSEMALT PRIOR 70 FINAL CLOSURE: |
I
- INTERNAL AKD EXTERMAL CLEANL INESS. |H:M9‘!
- CARD DEMEWSIONS ARE VERIFIEC AT CARD ASSEMGLY. DSHCAVT 7N 1
* CHASSIS CAVITY TNSPECTION FOR COMTAMINATION, [Tl L
| - ELECTRILAL TMTEAFACE LOMNECIDRS, | ne149%
i + CARG INSTALLATION AMD CONFIGURATION AUDIT. - JOSHEBOT I
! - CONFDRHAL COATING DF EEE PARTS. A5M03vza
RCCEPTANCE TESTS THE FOLLOWING TESTS ANE FERFORMED BY MCWEYMELL DUNING ACCEPTANCE TESTIMG:
- HERMEYIC SEAL AND FRESSUNIZATION PORT LEAK TEST. ' RC14T3
n | * FUNCFIOMAL TEST INCLUDING: REI4ES |
’ - DUFPUT [NTERFALE, |ncram !
0w - CHECROUT, _ [nciem |
w | - DPENATION, 1493 |
| - CDMTROLLER CHECKMUT. AC149] |
| * HIGH TEMPERATURE DPERATION, LAt |
| | - LOW TEMPERATURE OPERATION, 1491 |
| - VIBRATION TESTING. RC1493 |
= FINAL FUMCTIOMAL TEST. : AC149] |
HOI FIRE ACCEPTAMCE TEETING CONTROLLER OPERATION X WERIFIED THROUGH ENSINE NOT FIME ACCEPTAMCE TESTING, R 00461
{GREEN RUN)
HEARETIC SEAL EMTEGILTY TNTEENAL PRESSURE |5 MOMITOAED DURING COMTROLLER OPERATION, |OMRED w4 1AkD. 5D
FLIGNT FLOW TESTING THE FOLLOWING TESTS ARE PERFOAMED DURTUG FLIGHT FLOW VENILLE PROCESSING AND AF1ER ANY
MAINTEWAKCE O REPLACEMENT:
- CONTROLLER CHECKOUT, JONRSD Vi1 ANG, O35
- RCTLMTON CHECKOUT. CMRED W4 1ASD.0N0
- FLIGHT NEADIWESS TEST. DHRSD V5 1A50. DI04
- SELF-TEST, CRAIARON0T |
I I




April 19, 17 ) CENTICAL ITEMS LIST FAGE &

______________________________________________________________________________________________________________

|CtL (TEM: F200-AN-0Y | INSEECTION AMD TEST

T T

e e L L L T I

| POSSIBLE CAUSES | SIGRIFICANT CHARACIERISTICS | LNSFECTIONLS1/TEST(S) } DOCUMENT REF,

S e T

|PRE - FLIGHT CHECKNOUT THE FOLCOMING TESTS ARE FERFORMED DURIME LAUNCH CTRUNTDOMN : |
I
| - PRE-CEYD LOADINE CONTROLLER CHECKONT, ' [OMRSD $00FAD, 213
- EELF-TEST. | cPaneROODA
CONTROLLER OFERATION 1S VERIFIED A THE GROUND LAIMCH SECUEWCER PRIOA T ENEINE START @Y  |LAUMCHN CDMMIT CRITERIA
| ACCEFTANCE OF COWMANWDS PURGE SECUENCE &, POMER LEVEL, AMD START EMABLE, |BEE-4-1128
CONTIRLAOUS SELF-TESF B1TE TEST 1% PERFOUMED EVERY MAJDR CHELE TO VERIFY WMRDWANRE TNTECRLTY. 4CAST TEST) | cr4Ddraong
|
I

FAILLIRE HISTORY: {LOMPRENENSIVE FALLURE HESTORY DATA 15 MATWTAIRED IH THE PROBLEM REFTRTING DAYABASE {PRMMS/PRACA).
| REFEREWCE: WASA LETTER SAZ77B8s508 aND ADCKETLYNE LETTER BRECORTEL,

BT TN N N E NN R N RS AEE Rl i e - e T r I EEE ET I EEEA NS AESA ARed - mm e mmmae—TaETTrES LS

COFERATIDMAL USE: KOT APFLICAILE.
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